A study on proliferation and gene expression in normal human urothelial cells in culture.
Cultured human urothelial cells can be used in tissue engineering for reconstruction of urothelial defects. For safety reasons, a fine characterization of the cells is required before use in reconstructive surgery. For these reasons, we aimed to characterize the effect of in vitro propagation of urothelial cells on gene expression and proliferative capacity. Gene expression of urothelial cells in passage two and eight was captured by using a microarray chip covering the whole human genome. To find relationships in biological functions and pathways, differentially regulated genes were subjected to pathway analysis using the WEB-based Gene Set Analysis Toolkit (WebGestalt). Proliferative capacity was tested with population doubling time, efficiency in colony formation assays, and immunocytochemistry. In addition, senescence markers were evaluated. Bioinformatics analysis revealed gene expression profile differences. Downregulated genes at passage eight clustered in biological pathways of cell cycle and DNA repair processes; upregulated genes had no obvious association to any specific biological function or pathway according to WebGestalt analysis, but individual genes with extracellular matrix, apoptosis, and cell morphology. Data were supported by reverse transcription-polymerase chain reaction (RT-PCR) and in vitro growth experiments. Passage two urothelial cells had higher efficiency in colony formation and lower population doubling time. An increase in senescence markers was detected at passage eight. We conclude that pretransplantation quality controls are important and, for reconstructive purposes, cells should be transplanted back to the patient as soon as possible to procure good proliferative capacity also after transplantation.